Bacterial toxins can inhibit host cell autophagy through cAMP generation.
Autophagy plays a significant role in innate and adaptive immune responses to microbial infection. Some pathogenic bacteria have developed strategies to evade killing by host autophagy. These include the use of 'camouflage' proteins to block targeting to the autophagy pathway and the use of pore-forming toxins to block autophagosome maturation. However, general inhibition of host autophagy by bacterial pathogens has not been observed to date. Here we demonstrate that bacterial cAMP-elevating toxins from B. anthracis and V. cholera can inhibit host anti-microbial autophagy, including autophagic targeting of S. Typhimurium and latex bead phagosomes. Autophagy inhibition required the cAMP effector protein kinase A. Formation of autophagosomes in response to rapamycin and the endogenous turnover of peroxisomes was also inhibited by cAMP-elevating toxins. These findings demonstrate that cAMP-elevating toxins, representing a large group of bacterial virulence factors, can inhibit host autophagy to suppress immune responses and modulate host cell physiology.